We give a noncomputational, elementary group-theoretic proof of the Zolotareff-Frobenius Theorem. We use no results from the theory of quadratic residues.
Theorem (Zolotareff-Frobenius).
Zih,k) = (A/A:), the usual Jacobi symbol.
Zolotareff [5] first proved this theorem for prime k. Frobenius, cf. [1] , then found the general result and Lerch [2] , Riesz [4] and Meyer [3] gave subsequent proofs. All these proofs of the general result are, to varying degrees, computational and it is our aim to give a noncomputational, elementary group-theoretic proof in the spirit of Zolotareff s original work.
In the following, Sym (X) denotes the symmetric group on the finite set X. We also write sgn tr = 1 or -1 according as tr is an even or odd permutation of X, so that sgn: Sym(X) -» {1,-1} is the usual group homomorphism. Finally, if x is a residue class modulo n, then we write (x, n) for the common value of (y,n), y E x. \X\ denotes the cardinality of X.
We make use of the following elementary facts: 
